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Blasting that song on the radios in our TV station offices in 1987, I had little clue  of the foreshadowing in those words. Only a year into my career as a broadcast 
graphic designer, I was still enthusiastically learning what is now considered ‘old tech-
nologies’. I was fully aware I had a cool job: we worked with cool technology; we created 
images that millions of people saw every day which went out over invisible airwaves; we 
designed a magazine that enjoyed a higher circulation than Time magazine in our city; 
we wore jeans to work. It was cool and cutting edge; yet how archaic, old-fashioned or 
obsolete it is today. In hindsight, I see we were at the crossroads of industry change.
Change was a distant rumbling train speeding faster, closer and eventually tore 
through the foundations of several industries in succession. Threatening our industry 
with annihilation as it sped through us and towards the digital era on the horizon, the 
changes would become exciting, and create new professions. I would eventually witness 
several industries in the midst of change from analogue production to digital production, 
simultaneously or closely on the heels of each other.
Only a few years earlier my wedding was videotaped indoors with no lights—an 
unheard-of capability at that time—using a prototype video camera employing a CCD1 
chip, developed by my father and engineers he worked with at RCA (Radio Corporation 
of America). This small technological chip advancement would have an impact on  
camera technology a couple of decades and generations (chips and human) later with its 
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ubiquitous daily use in cell phone cameras for social sharing, ‘selfies’ and  
video chatting. 
In the mid-80s, VHS tapes were popular to rent and watch at home. The movie  
industry, alarmed at what would happen to their product, feared no one would ever go  
to theatres again, and they would lose their livelihoods. Cable television was making  
inroads into television market share, frightening the TV industry as it lost local viewers 
to cable companies who would not carry local broadcast signals. This resulted in a ‘must 
carry’ law being instituted, forcing cable companies to offer local channels to viewers. 
As a graphic designer, I observed technological changes effecting all my vendors. It 
began with photographic images. I was privileged to art direct a photographic digital re-
touching in the mid-1980s, a rare event as the $2400 hourly rate of utilising this new mil-
lion-dollar system was over most photograhpy budgets. My client, a large supermarket 
chain, wanted the fat removed from their holiday ham photograph for a magazine cover. 
I had a budget to cover 15 minutes of computer time, but it turned out to be just enough 
time to edit the image. I was amazed to watch the fat miraculously disappear by cloning 
sections of the scanned photograph of the ham. No airbrush artist, who traditionally 
did photo retouching, could do it so fast or so well. This program was a predecessor of 
Photoshop, which took the photographic industry by storm in the 1990s. Photographers, 
skeptical at the time, were not interested at first in the new technology. The one or two 
megapixel images were of lower quality than film images, and the investment in equip-
ment was enormous. But photographers soon embraced the technology as it evolved.
While typesetting had seen technological changes through the centuries, it had set-
tled into phototypesetting for a few decades. The first fonts printed from computers were 
strangely shaped dot-matrix and OCR letterforms. Designers viewed these typographical 
efforts with disdain; this was no rival to ‘real’ typography. In the early years of the Apple 
MacIntosh computer, we designers had no use for the jagged-edged computer-generated 
typography. The dirty, digitised type was unusable until anti-aliasing, vector-generated 
fonts and the black and white Laserwriter2 printer arrived on the scene. This clean-
looking type could then rival phototypesetting. However, graphic designers continued 
to produce artwork and photomechanical paste-ups by hand. Laser paper could not be 
waxed and pasted on a board to create camera-ready art, so we still followed our tradi-
tional method of sending out for type. 
Typography and layout required the designer to mark-up typewritten manuscripts 
received from our writers and editors. Mark-up for typesetting was done manually; we 
notated the pages with editorial marks and typesetting instructions,3 then sent it to an 
out-of-house typesetting firm. Designers generally contracted with one or two type-
houses, depending on the workload and how fast they could get the typeset galleys back 
to the office. At the fastest ‘rush’ speed, the process took several hours; so if an editor 
needed to change a period, a comma, a word—anything at all—the process would have 
to be repeated over and over. Sometimes corrections could be phoned in to the typeset-
ter, but before fax machines, changes required visual verification, so were sent by  
courier services. To reduce costs, the use of couriers was restricted to once or twice a 
day. A phrase commonly heard around the studio, and a good excuse for a coffee break, 
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was ‘waiting on type’.
When our editorial staff obtained a Laserwriter printer, there were fearful rumblings 
from the typehouses. What would happen to their typesetting business if everyone used 
laser printers? However, copywriters were not typographers and laser paper could not 
reproduce as cleanly as photographic paper for pasting up artwork, so we still sent  
out for type. 
In 1990, as head of Creative, I was directed by the chief operations officer to com-
pletely convert our art department to using computers, and to come up with a transition 
plan and a budget for equipment purchases. The first computers we utilised were Mac 
II and IIfx, with Quark Express software for page layout, which the staff designers and 
I had to be trained to use. All except one older production artist was able to make the 
transition; she resigned saying she was afraid of using the computer. 
At first we used the computer 
as a sketch tool to design a layout, 
then marked up the text according 
to our design and sent out for type-
setting, and pasted up our boards 
as usual. For those first few months, 
despite creating our page designs 
on the computer, we still had no 
good solution for output. Printers 
(the companies with presses) still 
could only take mechanical artwork 
on boards, and produce plates in 
the same photomechanical way. We 
were likewise required to paste up the boards using waxed sheets of type and halftone 
images, and rubylith or amberlith4 overlays to make color separations. Soon however, 
typehouses offered to output our page files from Quark using imagesetters and photostat 
paper, in black and white, which we then pasted those full-page waxed printouts onto 
our art boards. 
Color printing was extremely expensive in those days; I ordered our first color  
thermal wax printer, which we used for proofing our artwork, for $10,0005. It was an 
costly piece of equipment to operate, utilising large costly blocks of colored wax, much 
like giant square crayons, to melt as ‘ink’ to create brightly colored images. 
Soon our printing vendors began to transition to digital processes, in response  
to demand from their designers, converting their pre-press departments by adding  
imagesetters that accepted Quark files. This then bypassed the typesetters, as we could 
give the artwork files directly on disc (in formats which changed almost annually) to our 
printer who would generate a proof for us. In the span of six months, we had no need 
for our typesetting supplier. After decades, the relationship of designers to typographers 
was severed; designers automatically set the type while designing on the computer, and 
printers then produced the final proofs. Within a year, all the typehouses in our city had 
gone out of business or converted to digital imagesetting supply houses. The typesetting 
Designers automatically  
set the type while designing 
on the computer,  
and printers then  
produced the  
final proofs
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jobs were literally wiped out; typesetters had to change their profession.
Simultaneously, other processes were changing. When preparing images for our final 
camera-ready artwork we used a photographic process and a ‘stat camera’. After a year  
of digitally scanning our photos, I found we had not used our darkroom at all. The  
enormous camera was sold for a fraction of its original cost; the darkroom became a stor-
age room. Also, out of habit, we had turned the wax machine on in the morning before 
getting coffee, and turned it off at night when we left. One morning I realised we had 
continued this process for a year without ever using the wax for our paste-ups; we turned 
it off for the last time in 1992. The scent of beeswax still takes me back to those times.
In the ensuing years we expanded our graphics technical capabilities. I was tasked 
with creating the first animation made on a desktop computer at our television station. 
The Mac was the only desktop computer we had with the capacity to do this at the time. 
I found a small start-up company, formed by a couple of graduate students in Berkley, 
who had created software and a digital board6 to plug into our Mac. It allowed me to 
record two fields per frame of broadcast quality 3D images onto one inch video tape for 
broadcasting on-air. I created the station logo and animated it flying through space. The 
process took several days to render and record the three-second animation, but it worked 
and was subsequently broadcast on-air for a decade. Today the same animation process 
can be done on a desktop using one of many available inexpensive software programs.7 
While television stations freely embraced technology including HDTV, D1 (first 
generation digital)8 and subsequent digital format versions, their hackles were raised a 
bit when the FCC9 mandated that digital switchover must happen by 2009.10 The FCC 
would be selling off bandwidth that the broadcast stations no longer needed, and was 
pushing heavily for this change. The investment required was immense for each televi-
sion station. For our station, the new transmitter alone would cost a little over a million 
dollars.11 For a non-profit community-owned television station, the cost was a big hit to 
the budget. In early meetings, I recall top management reacting in fear at first, asking 
if this was the end of television? At that time, television staions were still required to 
broadcast in black and white signals for those viewers who had not yet converted their 
sets to color, a decades-old technology even then. How was the public going to afford to 
adopt the digital technology? It was outrageous to assume the entire viewing population 
would be required or could afford to buy a new television! Some TV station managers 
were simply unable to imagine a world where the analogue signal would no longer ex-
ist. But they had no alternative accept to move forward and find a way to subsidise the 
digital switch over. 
Conclusions
During my career I experienced several industries in the midst of change from  
analogue to digital production, simultaneously or closely on the heels of each other.  
Overall, each industry reacted in a similar fashion:
Fear and Resistance
Each industry—television, typographic, design and printing—followed similar paths of 
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facing a future of unknown possibilities first with fear and resistance. Fear was based in 
the threat of the unknown, and the fear of loss of their product or industry. New  
technology would require new workflow methods where no models existed on which to 
base these changes. Resistance to change was a reaction first based in rejecting a lower 
quality product: for television that was a potential loss of signal, since the digital signal 
was either on or off;12 with typesetting and design, resistance was to low resolution of 
fonts; with typography and printing, resistance was to the loss of traditional craftman-
ship. Underlying all these forms of resistance was concern about the expense of equip-
ment and staff re-education, requiring large capital investments and more man-hours. 
Education and acceptance
Once the changes were set in motion, substantial reductions in production time were 
realised in television editing, design and printing production that led to an increase in 
productivity of staff. This opened up the work day for more to be accomplished in the 
same amount of time, and less personnel were required for the tasks or the same  
personnel produced more. 
Embracing and Expansion
Once the transition to digital took place, fear of loss of the product diminished. Broad-
casters began to deliver more productions, both analogue (during the transition period) 
and digital HDTV on its digital channels. Many phototypesetting firms metamorphosed 
into imagesetting firms. Designers turned drafting tables into computer tables, learned to 
use software and to understand hardware issues, and combined multi-step, multi-person 
production processes into a single person’s workflow. More was done in less time.13 
Printers transitioned to direct-to-plate technology and retrained personnel (strippers and 
platemakers) to operate the computer software;14 and photographers converted dark-
rooms to computer rooms. 
The net result in these industries was an expansion of capabilities and production. 
The fear of loss proved to actually result in a net gain. Today there are more television 
programs produced than in the pre-digital era, and the viewing audience is larger than 
the reach of the old analogue signal’s local area. In graphic design, there are a myriad 
of new sub-specialties, including web design and multi-media for various platforms. 
Typography didn’t die, but instead has expanded into digital fonts with a wider audience 
and increased usage. Printing has improved with direct-to-plate and print-on-demand 
technologies, making deliverables faster and cheaper to produce. 
Considering the survival of industries that have already gone through major  
analogue to digital transitions, publishing firms currently in the grips of fear, and think-
ing now is the ‘end of the book’, could take notes of the path these other industries 
followed before them. Change happens; it is difficult, if not impossible to predict exactly 
what the future looks like in a given industry. But change is a constant and the choice is 
how to deal with it: to resist it, embrace it or make it. The companies that survived the 
transition of analogue to digital, in my experience, were those that not only embraced 
the change, but actively sought to make change happen. n 
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Notes
 1. CCD – charged couple device allows the camera to see images in low, natural light. The same RCA engineers 
at that time were also developing video disc records, and the precursor technology of CDs and DVDs,  
for the consumer market. My father and his group in the broadcast division of RCA (merged with GE in the  
late 1980s) holds two technical Emmy Awards for these: one for the CCD Camera, the other for the video  
disc record (DVD).
 2. LaserWriter, introduced by Apple in 1985, used toner and Adobe Postscript, giving a clean and clear line  
to the edges of fonts.
	 3.	 	Words	like	“Head	BF	24/26	cent;	10/13	pt	Garamond	Reg,	13	picas	flush	Left,	ind	1p6,		init	cap	3	lines	para	
1”. The result was the manuscript typeset with a display headline centered in Garamond bold, and the text set 
with the opening paragraph having an initial cap three lines high, and the rest of the text set in a 13 pica wide 
column,	with	first	lines	of	paragraphs	indented	one	and	a	half	picas,	and	all	the	text	flush	left.
	 4.	 	A	material	tool	used	in	the	production	process.	Rubylith	and	amberlith	were	tacky	masking	films	in	the	color	 
of ruby or amber, which were used on acetate overlays for color separating images on page layout artwork, 
when photomechanical platemaking was in use.
	 5.	 	Proofs	–	Usually	done	by	a	printing	firm	to	show	what	the	end	product	would	look	like	and	to	check	for	 
corrections. With the advent of designing on a computer, color proofs were printed in-house.  
This saved costs, as color proofs from the (press) printers were time consuming and expensive. 
 6. Called a Dyquest board with Animac software, costing a few thousand dollars. I don’t know what became  
of that venture; I had heard they were bought by a larger company.
	 7.	 The	television	station	eventually	built	some	offline	edit	suites,	using	a	stack	of	nine	computers	that	cost	about	
$100,000 each. We now do the same process using iMovie, which comes free and pre-installed on Macs.
	 8.	 HDTV	–	high	definition	television,	originally	in	analogue,	but	later	in	digital	format.		D1	–	also	known	as	4:2:2	
Component	Digital	is	the	first	professional	broadcast	digital	video	recording	standard	introduced	in	1986	by	
Sony. It had a screen resolution size of 720 lines by 486 lines in the U.S.. Component video used an uncom-
pressed signal that used up a lot of bandwidth and later versions would come out (D2, etc) to help reduce this. 
D1 made high-end animation much easier and cheaper. 
 9. FCC – Federal Communications Commission of the United States.
 10. The FCC mandated digital switchover (or analogue switchoff) required all terrestrial, cable and satellite  
broadcasting to be in digital signals to replace analogue signals by 2009 in the United States. Different  
countries transitioned at different times.
 11. Initial estimated costs to KETC broadcast station, from my budget records, was estimated at that time to 
be $443,000 for the transmitter; $823,900 for encoders, modems, antenna and mounts, and miscellaneous 
equipment and HVAC upgrades and installation; $117,000 for interconnection tools; $170,000 for test tools; 
$426,800	in	additional	high	definition	software,	modules	and	equipment.	The	total	amounted	to	more	than	
$1.25	million,	which	was	significantly	higher	than	the	annual	operating	budget	for	the	television	station.	 
The funds had to be raised from the community.
 12. With a digital signal, the encoding that goes to the receiver  
(a television) allows the signal to be either on or off, so there is either a picture or none at all. In analogue  
broadcast, a viewer could still get a fuzzy picture, known as ‘snow’.
 13. In the creative department I supervised, I saw a 50% reduction in the man-hours it took to produce a 56-page 
magazine every month. We were able to produce more pages in the same amount of time, increasing the 
size of the magazine for several months, until we did a spin-off magazine for children in addition to the original 
magazine. Also, we had reduction in staff, as we did not need to replace the production artist who could not 
transition to using a computer out of fear of the machine.
 14. Personnel who traditionally worked in a printing company and converted artwork to plates for the press  
were known as strippers and platemakers. 
